Abstract. In November 1999, ship and satellite platforms were used to track, target and map the vertical and horizontal structure of two cyclonic eddies in the lee of Hawaii. Depth-integrated nitrate+nitrite levels within the photic zone of the eddy cores were 3-to 15-fold higher than those observed for control stations. The depth and magnitude of the deep chlorophyll maximum were significantly elevated in the more mature of the two eddies. HPLC analyses revealed that the enhanced chlorophyll was largely contributed by chromophyte microalgae. Modeled primary productivity rates were up to twofold higher at the stations within the eddies.
Introduction
The combination of prevailing northeasterly tradewinds and island topography encourages the generation of vigorous eddies on the leeward side of the Hawaiian Islands on time scales of 50 to 70 days (Fig. 1A ) [Patzert, 1969; Lumpkin, 1998 ].
Recently, much interest has focused on the role of eddies in localized upwelling of nutrients into the euphotic zone [McGillicuddy and Robinson, 1997] . This eddy pumping is believed to increase primary and new production and is thus a key mechanism for the development of plankton communities in oligotrophic seas, which otherwise are severely nutrient-limited [Falkowski et al., 1991] .
The recent development of sea surface temperature (SST) Two transects about 185 km (100 nmi) long and stations spaced 18.6 km (10 nmi) apart were conducted by the NOAA ship Townsend Cromwell (TC) through two eddies designated as "Mikalele" (November 16-18, 1999) and "Loretta" (November 22-23, 1999) (Fig. 1C, D) . Hydrographic data Finally, our results reveal substantially greater biological enhancement associated with Hawaiian eddies than previously observed, yet we realize that particularly in the case of Loretta, our in situ assessment was conducted while the eddy was spinning down. Based on archived satellite imagery (GOES and SeaWiFS), it is likely that the eddy pumping and biological responses were greatest during the late August-early September interval when surface manifestation of enhanced TChl a was detected by SeaWiFS. 
